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ABSTRACT
Wood anatomical features examined in five species of Myodocarpus, four spe-
cies of Delarbrea, and the single member of Pseudosciadium (Araliaceae) using
light and scanning electron microscopy support the hypotheses that they are
a closely related, monophyletic group, and that they form an ancient lineage
that has survived and diversificd on the island of New Caledonia, where all
except two of the 17 specics belonging to these genera are endemic.
Delarbrea and Pseudosciadium have similar wood structure; the wood of
Myodocarpus is distinctly more primitive (sensu BAILEY). These genera differ
markedly in wood structure from other Araliaceae in the presence of apotra-
KEYWORDs  cheal (diffuse and diffuse-in-aggregates) axial parenchyma, and wood features
Myodocarpus,  do not support earlier suggestions that Myadocarpus is intermediate between
Peens dg;ﬁ:h;; A.ral.iaccm.c and Apiaccae. Within Myadocarpus two groups of species can be
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paradoxa is the only taxon studied with numerous vasicentric tracheids, often

phylogeny, ;
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RESUME

Les caracréres anaromiques du bois ont été examinés pour cinq espéces de
Myodocarpus, quatre espéces de Delarbrea, et I'unique espéce de
Pseudosciadium (Araliaceae) aux microscopes photonique et électronique a
balayage. Les résultats abtenus confirment que ces genres sont proches,
constituenr un groupe monophylétique et forment une lignée ancienne qui a
survéeu et §'est diversifide en Nouvelle-Calédonie, ol 15 des 17 espeees de
ces genres sont endémiques. La structure du bois de Delarbrea et
Pseudosciadium est semblable ; celle de Myadocarpus esc bien plus primitive
(sensu BAILEY). Ces trois genres onr une srrucrure anatamique du bois nette-
ment différente de celle des autres Araliaceae en raison de Ia présence d'un
parenchyme axial aportachéal (diffus 4 diffus-agrégé). Llensemble des carac-
teres observés n'est pas compatible avec l'idée que Myodacarpus occupe une
position intermédiaire enrre les Araliaceae et les Apiaceae. Chez les
Myodocurpes deux groupes d'espices peuvent étre distingués par ['anatomie
du bois : celles a feuilles simples et celles 2 feuilles composées. Delarbrea
paradoxa subsp. paradoxa, A large répartition, est le seul taxon étudié a possé-
der de nombreuses trachéides vasicentriques, caractére souvent considéré
comme une adaptation au stress hydrique.

INTRODUCTION

Mpyodocarpus, Delarbrea, and Pseudosciadium
form a closely related group of genera centred in
New Caledonia (LOWRY 19862, 1986b). All ten
species of Myodocarpus and the single species of
Pseudosciadinm are endemic to this istand, sirua-
red in the southwest Pacific. Moreover, four of
rhe six species of Delarbrea are likewise restricted
to New Caledonia; D. paradoxa Vieill. subsp.
paradoxa also extends through Vanuatu and the
Solomon Islands to the Moluccan and Lesser
Sunda Islands, and D). mickieana (F. v. Muell.)
E v. Muell,, previously placed in the monotypic
genus Porospermum F. v. Muell., is endemic to
Queensland, Australia (LOWRY 19862, 1986b).

The plaats of this alliance are monocaulous or
sparsely branched treelets or trees ranging from
ca. 1.5 to 20 m in height, with leaves that are
densely clustered ac the branch ends, and whase
petiole bases are clasping, as in many other
Araliaceae. The three genera share a number of
other characrers, including similar inflorescence
structure and organization, articulated pedicels,
an isomcrous androecium, and a bicacpellate
gynoecium, although each of these features also
occurs individually elsewhere in rhe family. Their
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floral vascularure is also relatively primitive
(EYDE & TSENG 1971). However, Myodocarpus,
Delarbrea, and Psendosciadium difter from all
ather Araliaceae by rhe presence of distincrive
secretory oil ducts in the fruits (EvDE & TSENG
1971; Lowry 1986a, 1986b). which appear ro
represent a derived character (synapomorphy).
Moreaver, the apotracheal axial parenchyma
found in the wood of the first two genera is also
unknown among other members of the family
(RODRIGUEZ 1957; OSKOLSKI 1994; bur see
below regarding Prendosciadiurm).

Myodocarpus stands our by being the only genus
of Araliaceae with a dry, laterally compressed,
schizocarpic fruit with a central carpophore,
whose overall morphology is at least superficially
similar to the fruits of many Apiaceae (by
contrast, the fruits of Delarbrea and
Psevdosciadium are terete drupes). On this basis,
BAUMANN (1946) regacded Mysdacarpusas a pos-
sible link berween Araliaceae and its tradirional
sisrer group, Apiaceae (see also THORNE 1973),
which together are widely recognized as compri-
sing the order Araliales. More recently, however,
a number of studies have questioned such an
intermediate position for the genus (RODRIGUEZ
1957, 1971; EYDE & TSENG 1971; LOWRY
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1986a, 198Gb; OskoLSKI 1994; PLUNKEIT 1994;
PLUNKETT et al. 1996). LOWRY (1986a) points
out that the fruits of all three genera share a
single basic anatomical plan, with each tissue
present in the fleshy fruits of Delarbrea and
Pseudosciadium having a direct homologue in
those of Myodocarpus, including the characteris-
tic oil ducts.

The close relationship between Delarbrea and
Myodocarpus was first pointed out by VIEILLARD
(1865). BENTHAM (1867), and later HARMS
(1894-97), HUTCHINSON (1967), and TSENG &
Hoo (1982) placed these genera in the tribe
Aralieae Benth., whereas VIGUIER (1906) and
TAKHTAJAN (1987) treated them as members of a
segregate tribe Myodocarpeae (erroncously refer-
red to as Myodocarpineae by VIGUIER). The sys-
tematic placement of Psendosciadium has a
somewhat more complex history. When BAILLON
(1878, 1879) first described Pseudosciadium
balansae, he indicated that ir was closely related
to both Delarbrea and Myodocarpus, and further
suggested that it was intermediate between them.
In later treatments of Araliaceae (HARMS
1894-97; ViGuier 1906, 1925; HUTCHINSON
1967), howevcr, Pseudosciadium was separated
from both genera, and included in the tribe
Mackinlayeae, which was tigidly (and artificially)
defined by valvate, clawed petals. The close rela-
tionship of Psendosciadium 1o Delarbrea and
Myodocarpus initially suggested by BAILLON was
confirmed when oil ducts were observed in the
fruits of Psendosciadium by LOWRY (1986a,
1986b), who concluded on the basis of this and
other characters that these three genera comprise
a monophyletic group, He further suggested that
they represent the relicrs of an ancient aralia-
ceous lineage forming part of a floristic ensemble
that was able to survive in the relatively equable
climates of New Caledonia, but was in large part
eliminated from Australasia and elsewhere as a
result of changing climaric conditions in
Neogene times (see also RAVEN & AXELROD
1972, 1974; RAVEN 1980; LOWRY in press).
More recently, PLUNKETT (1994 and PLUNKETT
et al. 1996), using molecular and morphological
characters to examine relationships within
Araliales, concluded that the available data sup-
port the hypothesis that Delarbrea (the only one
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of the three genera under consideration here that
was included in his study) is part of an ancient
group from which both Araliaceae and Apiaceae
evolved.

Structural features of wood offer a useful rool
for improving our understanding of the systema-
tic position of Myodocarpus, Delarbrea, and
Pseudosciadium withia Araliaccae, as well as the
relationships among these three gencra.
Previously published data on the wood structure
of these taxa are scanty, and hence insufficient to
develop any conclusive interpretations. Only
four species of Myodocarpus have been studied
previously (M. simplicifolius Brongn. & Gris
(KRriBS 19375 OSkOLSKL 1994); M. pinnatus
Brongn. & Gris (SARLIN 1954); M. fraxinifolius
Brongn. & Gris and M. inwolucratus Dubard &
Vig. (RODRIGUEZ 1957): Myodocarpus sp.
(RECORD & Heiss 1944; METCALFE & CHALK
1950)], while only a single member of Delarbrea
had been examined [D. paradssa subsp. paradoxa
(OskoLsk1 1994)].

This study, which is part of a general survey of
wood anatomy throughout the family (OskoLskt
1994, 1995, 1996; OsKOLsKI & LOWRY in
prep.), examines the wood structure of a much
larger sample of Myoedocarpus, Delarbrea, and
Psevdosciadium, and considers the results with
regard to the systematic relationships of the
group. The conclusions from such systemaric
analyses of wood structural featuses represent an
important contribution to an overall understan-
ding of the family, and will assist in preparing
further revisions of Araliaceae for the Flote de la
Nouvelle-Calédonie (LOWRY 1986a, 1986h, in
prep.) and other regions in the Pacific (Lowky
1987, 1988, 1989, 1990, in prep.; LOWRY er al.
1989). Moreover, this type of study provides
additional morphological informarion for
ongoing comparative phylogenctic analyses based
largely on molecular data (PLUNKETT 1994;
PLUNKETT et al. 1996).

MATERIALS AND METHODS

Most of the wood specimens examined were collec-
ted by the second author during field investigations
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conducted in New Caledonia (voucher herbarium
specimens are deposited at MO, NOU, P, and various
other institutions), Some additional material was
obtained from the wood collection of the Smithsonian
Instiwution (USw), und onc sample was taken from an
individual grawing in cultivation ar the Botanical
Garden of ie V.L. Komarov Boranical Instiute, St.
Perersburg. Specimens examined in this study wete
mostly taken from trunks or stems with a secondary
xylem radius of more than 10 rom (8 mm in D, wmoen-
tana Vielll. ex R. Vig. subsp. arbarea (Vieill. ex R.Vig.)
Lowry, and in Delarbrea paradnxa Vieill. subsp. para-
doxa, and 5 mm in D. michieana F. v. Muell.).

Srandard procedures for the study wood structure
werc employed to prepare sections and macerations
for light microscopic studies. Specimens for scanning
microscopy were prepared according to EXUEY et al.
(1977). Descriptive teeminology and mcasurinents
follow CARLQUIST (1988) and the LA.W.A. List of
Microscopic Features for Hardwood Identification
(1989), except for the diameter of intervessel pits, for
which the vertical dimension is recorded.

RESULTS

The wood anatomical data for Myoedocarpus
simplicifolinus (USw W-4736) and Delarbrea para-
doxa subsp. paradoxa (cult. in St. Petersburg)
published earlier in Russian (OSKOLSKI 1994) are
included in the following descriptions.

Myopocarrus (Fig. 1A-B, 2A-B, 4A-D,
5A-B,D, 6A-D, 7F-H; Table 1).

MATERIAL $TUDIED.—Myodocarpus elegans
Dubard & R.Vig. var. gracilis Dubard & R.Vig.:
New Caledonia, Mé Ori, Lowry 3377A—M. fraxini-
folius Dubard & R. Vig.: New Caledonia, Rivierc
Bleue, lawry 3679; sine loc., Buchholz, USw
20844.—M. pinnatus Brongn. & Gris: New
Caledonia, Mt. Panié, Lowry 3318.—M. simplicifo-
lius Brongn. & Gris: New Caledonia, Plateau de
Dogny, Lowry 3216; sine loc., USw W-4736.—M. sp.
nov., ined.: New Caledonia, Mr. Taom, Lowry 3772.

Growth rings absent (M. fraxinifolius (Fig. 1A),
M. sp. nov., incd. (Lowry 3772)) or indistinctly
marked by zones of more abundant axial paren-
chyma tending to form long tangential lines
(M. pinnatus, M. elegans), and also of more
numerous vessels (M. szmplicifolius, Fig. 1B).

Vessels rounded, rarely angular in outline,
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rather small (tangential diameter < 100 pm in
M. pinnatus, and < 70 ym in the other species)
and numerous (up to 282 per mm? in
M. eleguns); solitary mixed with few radial mul-
tiples of 2-3 (up 1o 7 in M. elegans and M. fraxi-
nifolius). Vessel walls 2-6 pm chick. Tyloses not
abserved. Vessel elements (400-)830-1240
{-1470) pm in length. Perforation plates scalari-
form (Fig. 4A-C) with numerous bars (up 1o 20
in M. elegans and M. simplictfolins) and ceticulate
(Fig. 4D); rarely simple (observed in M, fraxini-
Salius only), in more or less oblique end walls.
Intervesscl pits alternate, opposite, and rarely sca-
lariform (M. elegans, M., sp. nov., ined. (Lowry
3772), Fig. 5A), 4-6 pym in vertical diameter,
rounded or oval, with slit-like apertures surroun-
ded and/or interconnected by shallow,
groove-like wall sculpeures (Fig. 5B,D).
Vessel-ray pits similar to intervessel pits in size
and shape (M. pinnatus (Fig. 6B), M. fraxinifo-
lins) or-predominantly scalariform (M. simplicifo-
lius (Fig, 6A,C), M. elegans, M. sp. nov., ined.
(Lowry 3772), Fig. 6B). Helical thickenings
absent.

Vasicentric and vascular tracheids not observed.

Fibres libriform, walls very thick (5-15 pm, up
to 20 um in M. elegans and M. sp. nov., ined.,
Lowry 3772), non-septate and septate (the latter
few and located in immediate, vicinity of rays in
M. pinnatus only), with few simple w minutely
bordered pits with slit-like apertures primarily in
radial walls,

Axial parenchyma apotracheal, rather abun-
dant, diffuse and diffuse-in-aggregates, forming
short and longer, occasionally anastomosing tan-
gential lines (Fig. 1A-B, 2A); strands composed
0f (3-)5-7(-9) cells.

Rays 3-5 per mm, uni- and mulriseriate of 2-5
(up to 6 in M. elegans and M. sinplicifolius) cells
in widch (Fig. 2B). Ray height commonly less
than 1 mm. Both multiserjate and uniseriate rays
mostly composed of procumbent cells, occasion-
ally wich [-2 marginal rows of square cells (Kribs’
Homogenous I, occasionally Heterogeneous 111).
Pits on tangential walls of ray cells (Fig. 7F-H)
mostly rounded and oval, rather large (2-5(-8)
pm in diameter). Radial canals present, bordered
by thin-walled epithelial cells. Crystals not obser-
ved.
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Fig. 1.—Transverse sections: A, Myodocarpus fraxinifolius, Lowry 3679, growth rings absent.—B, M. simplicifolius, Lowry 3216,
growth rings marked by zones of more numerous vessels and more abundant axial parenchyma tending to form longer tangential
rows.—C, Delarbrea harmsii, Lowry 3685, growth rings marked by zones of scarce axial parenchyma and lower vesse| frequency
(arrows).—D, Pseudosciadium balansae, Lowry 3799, growth rings marked by zones of scarce axial parenchyma and by incom-
plete rows of wider vessels (arrows). Scale bars = 100 pm.
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DELARBREA AND Pseuposciapium (Fig. 1C-D,
3A-D, 4E-G, 5C.E-G, 6E-G, 7A-E; Table 1).

The wood structure of these genera is very simi-
lar, and a combined description is therefore given.

MATERIAL sTUDIED.—Delarbrea harmsii R. Vig.:
New Caledonia, Plareau de Dogny, Lowry 3685;
Valley south of Poindimié, Lowry 3909.—
D. michieana (F. v. Muell.) F. v. Muell.: Australia,
Queensland, road from Tully to Mission Beach,
Lowry 3626.—D. moantana Vieill. ex R.Vig. subsp.
arborea (Vieill. ex R.Vig.) Lowry: New Caledonia,
Mt Panié, Lowry 3317.—D. paradoxa Vieill. subsp.
paradoxa: New Caledonia, Ile des Pins, Lowry 3750,
cult. in St. Perershurg Boranical Garden.—
Pscudosciadium balansae Baillon: New Caledonia,
Mt. Mou, Lowry 3799.

Growth rings absent (D. harmsii (Lowry 3909),
D. paradoxa) or indistinct, marked by zones of

scarce axial parenchyma and lower vessel fre-
quency (D. harmsii (Lowry 3685), Fig. 1C), and
also by incomplete rows of wider vessels (in the
other taxa, Fig. 1D).

Vessels rounded, rarely angular in outline, small
(tangential diameter < 70 pm) and numerous
(up to 242 per mm? in D. montana); solitary
with variable portions of radial and tangential
multiples of 2-3 (up to 12 in D, montana); vessel
mulriples predominantely rangential in
D. michieana and D. montana. Vessel walls
2-6 pm thick. Tyloses not observed. Vessel ele-
ments (310-)540-890(-1300) pm in Jength.
Perforation plates exclusively simple, in more or
less oblique end walls (Fig, 4E-G). Intervessel
pits alternate, occasionaly opposite, 3-6 pm in
vertical diameter, rounded, with slit-like aper-
tures surrounded and/or interconnected by shal-
low, groove-like wall sculptures (Fig. 5C,E-G).

Fig. 2—A, Myodocarpus elegans var. gracilis, Lowry 3377A, transverse section: axial parenchyma diffuse-in-aggregates and dif-
fuse, very thick-walled fibers.—B, M. fraxinifolius, Lowry 3679, tangential section: multiseriate rays up to 5 rows wide, radial canal.

Scale bars = 100 pm.
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Wood anatomy of Araliaceae

Fig. 3.—A, Delarbrea harmsii, Lowry 3685, transverse section: axial parenchyma, diffuse-in-aggregaies and diffuse, thick-walled
fibers.—B, D. paradoxa subsp. paradoxa, Lowry 3750, tangential section: multiseriate rays up to 5 rows wide, radial canal
(arrow).—C-D, Pseudosciadium balansae, Lowry 3799; C, transverse section: parenchyma diffuse-in-aggregates and diffuse,
thick-walled fibers; D, tangential section: multiseriate rays Up to 3 rows wide, radial canals, Scale bars = 100 pm.
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Fig. 4 —Scanning electron micrographs of perforation plates: A-C, perforation plates with numerous bars (A-B, Myodocarpus sim-
plicifolius, Lowry 3216; C, Myodocarpus sp. nav., ined., Lowry 3772).—D, reticulate perforation plate (Myodocarpus sp. nov.,
ined., Lowry 3772).—E-G, simple perforation plates (E, Delarbrea harmsii, Lowry 3685, F, D. paradoxa subsp. paradoxa, Lowry
3750, G, Pseudosciadium balansae, Lowry 3799). Scale bar of A = 100 pm; of B-G = 10 pm.
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Vessel-ray pits similar to intervessel pits in size
and shape (Fig. 6E-G). Helical thickenings
found only in one sample of D, harmsii (Lowry
3909, Fig. 5T, GF), but absent in others (inclu-
ding the second sample of D. harmsii studied,
Lowry 3655, Tig, 5G, 6E).

Vasicentric tracheids rather numerous in
D, paradexa subsp. paradoxa but absent in the
other species.

Fibres libriform, thick-walled (4-10 pm, up to

Wood anatomy of Araliaceae

16 pm in D. harmsii), non-septate (occasionally
septate in D. paradoxa), with small to rather large
(> 3 pm) bordered pits in both radial and tan-
gential walls.

Axial parenchyma apotracheal diffuse and dif-
fuse-in-aggregates, rather abundant, often for-
ming anastomosing, discontinuous tangential
lines (Fig. 1C-D, 3A,C), strands composed of
(2-)3-5(-7) cells.

Rays 2-5 per mm, mostly multiseriate of 2-3

Fig. 5—Scanning electron micrographs of intervessel pitting: A, scalariform pitting {Myodocarpus sp. nov., ined., Lowry 3772).—
B-G, alternate pitting composed of pits with slit-like apertures surrounded and/or interconnected by shallow, groove-like wall sculp-
tures (B, M. pinnatus, Lowry 3318, C, Pseudosciadium balansae, Lowry 3799, D, M. simplicifolius, USw W-4736; E, Delarbrea
paradoxa subsp, paradoxa, Lowry 3750; F, D. harmsii, Lowry 3909, note helical thickenings on the vessel wall; G, D. harmsii,
Lowry 3685, note absence of helical thickenings}. Scale bars = 10 pm.
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(up to 5 in D. montana, and to 6 in D. paradoxa)
cells in width (Fig. 3B,D); uniseriate rays scanty
in Delarbrea (except D. michieana), more numer-
ous in Pseudosviadium; in D. michieana rays
considerably more numerous (9-10 per mm)

than in others, Both multseriate and uniseriate
rays composed of procumbent cells, occasionaly
with 1-2 marginal rows of square cells (Kribs’
Homogenous I, occasionally Heterogeneous II1).
Pits on the rangential walls of ray cells (Tig. 7A-E)

Fig. 6.—Scanning electron micrographs of vessel-ray pitting: A, C-D, vessel-ray pitting composed of both scalariform and rounded or
oval pits (A, C, Myodocarpus simplicifolius, Lowry 3216, D, Myodocarpus sp. nov., ined, Lowry 3772).—B, E-G, vessel-ray pit-
ting composed of rounded and oval pits only (B, M. pinnatus, Lowry 3318; E, Delarbrea harmsii, Lowry 3685, note absence of heli-
cal thickenings; F, D. harmsii, Lowry 3909, note helical thickenings on the vessel wall; G, D. paradoxa subsp. paradoxa, Lowry

3750). Scale bars = 10 um.
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Fig. 7.—Scanning electron micrographs of tangential walls of ray cells: A-E, relatively small pits (A, Delarbrea montana subsp.
arborea, Lowry 3317, B-C, D. harmsli, Lowry 3909; D, D. harmsll, Lowry 3685; E, Pseudosciadium balansae, Lowry 3799)—
F-H, larger pits (F, Myodocarpus simplicifollus, Lowry 3216; G, M. pinnatus, Lowry 3318; H, M. simplicifolius, USw W-4736).
Scale bars = 10 pm.
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rounded, oval, elongate, 1-3 pm in diameter (up
to 5 pm in D. harmsii and D. paradoxa). Radial
canals present, bordered by thin-walled cpithelial
cells. Crystals not observed.

DISCUSSION

These results strongly support the idea (LOWRY
1986a, 1986b) that Myodocarpus, Delarbrea
(including D. michieana originally described as a
separate genus Poraspermum), and Psendoscia-
dium form a closely related monophyletic group.
This alliance differs sharply from other
Araliaceae by the presence of apotracheal (diffuse
and diffuse-in-agregates) axial parenchyma,
Moreover, members of the genera studied have
several other wood characters that are unusual
for Araliaceae, including small intervessel pits
(3-6 pm), exclusively thick- to very thick-walled

libriform fibres, and large bordered fibre pits (the
last feature occurs in Delarbrea and
Pseudosciadium only). These daca do not support
BAUMANN's (1946) view that Myodocarpus is a
link berween Araliaceae and Apiaceae, since apo-
tracheal axial parenchyma of this type has not
been found in either family except in the three
raxa studied here (MiTCALFL & CHALK 1950;
Rooricurz 1957, 1971: OSKOISKI & LOWRY in
prep.). As for other plant groups usually regarded
as possible relarives of Araliales, the wood fea-
tures of Myadocarpus, Delarbrea, and Preudoscia-
dinm are in some respects similar to those found
in certain Cornalean families (Cornaceae sensu
lato, Alangiaceae) based on the presence of the
axial parenchyma type, and also the occurrence
of large bordered fibre pits, However, the genera
studied here differ markedly from the lawer by
their predominantely homogeneous rays and by
the presence of radial canals (Abams 1949;

TasLE 1.—Wood anatomical features of taxa studied.

Taxon (voucher collection number) Character
1 2 3 4 5 6 7 8 9 10
Myodocarpus fraxinifolius (Lowry 3679) 35 1238 57 41/7 101 10/0-18 1580 5 04 25
M. fraxinifolius (USw 20844) 50 1050 52 515 75 8/5-14 1376 5 1.0 3.2
M. elegans var. gracilis (Lowry 3377) 16 1160 33 34/7 282 8/6-20 1093 6 2.8 25
M. sp. nov..ined. (Lowry 3771) 15 832 41 62/5 138 14/7-18 1159 4 23 23
M. pinnatus (Lowry 3318) 25 895 61 40/5 93 9/515 1398 5 22 341
M. simplicitolius (Lowry 3216) 22 1042 46 52/5 157 10/820 1555 6 2.6 2.2
M. simplicifolius (USw W-4736) 50 1132 54 49/5 108 15829 1343 6 19 29
Delarbrea harmsii (Lowry 3685) 45 870 47 54/4 114 0 1320 3 04 3.2
D. harmsfi {Lowry 3909 50 890 55 50/4 100 0 1423 3 02 38
D. michieana (Lowry 3626) U 638 34 40/5 217 0 857 3 25 7.0
D. montana subsp. arbarea (Lowry 3317) 10 789 32 28/12 242 0 1079 5 03 34
D. paradoxa subsp. paradoxa (Lowry 3750) 30 573 43 58/5 89 0 1083 6 04 38
D. paradoxa subsp. paradoxa 10 540 46 56/4 157 0 814 5 16 44
(cult. in SPb Bot, Gard.)
Pseudosciadium balansae (Lowry 3799) 25 640 32 61/4 119 0 1080 3 1.0 25

1: Radius of wood sample (mm).—2: Average length of vessel elements (pm}.—3: Average tangential diameter of
vessels (pm).—4: Percentage of solitary vessels / the greatest number of vessels in a vessel group.—5: Vessel and
vasicentric tracheid frequency (per sq. mm).—6: Usual / min.-max. number of bars per perforation plate. —7:
Average length of libritorm fibres {(um).—8: Width of multiseriate rays (maximum, cells).—9: Number of uniseriate

rays per mm.—10: Number of multiseriate rays per mm.
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METCALFE & CHALK 1950; Lt & CHAO 1954).
The results provided here are consistent with the
data presented in a recent study (OSKOLSKI
1994) based on more limited material,

The wood anatomy of Peudasciadinm does not
deviate substantially from that of Delarbrea.
Henee, data on wood structure ate consistent
with LOWRY's (1986a, 1986b) view that
Pseudosciadium is closely related to both
Delarbrea and Myadocarpus, tather than being
allied to Mackinlaya (including Anomopanax;
PHILIPSON 1951, 1979) and Apiopetalum as sug-
gested by several earlier authors (HARMS
1894-1897: VIGUIER 1906, 1925; FIUTCHINSON
1967). However, because no data on rhe wood
anatomy of Mackinlaya or Apiopetaliem are cur-
rently available, it is not possible to make any
comparison on the basis of wood features.
Although the wood of “Anomopanax cumingia-
nus” (K. Presl) Merrill was studied by
RonriGcuEz (1957), this species in facts belongs
in the genus Polyscias (P cumingiana (K, Presl)
Fern.-Vill).

The wood of Myodocarpus difters from that of
Delarbrea and Psendosciadium by its somewhart
longer vessel elements. (Table 1), almost exclusi-
vely scalariform perforations, thicker-walled
fibres, absence of large bordered fibre pits, and
larger pits berween ray cells. Although the large
bordered fibre pits that occur in Delarbrea and
Pseudosciadium are generally regarded as primi-
tive, when the full set of features examined is
taken into consideration, the wood structure of
Myodocarpus is distinctly more primitive (sensu
BAILEY) than that of the other two genera. In
addition to differences in the vessel element mor-
phology, the more primitive narure of
Myadocarpus wood is indicated by the type of
intervessel and vesscl-ray pitting: scalariform,
transitional, and alternate pitting is found in
Myodocarpus, while in Delarbrea and
Pseudosciadium only alternate to accasionally.
opposite pitting has been observed.

The size and shape of the pits on the tangential
walls of adjacent ray cells are also of important
diagnostic value within the 1axa studied.
Myodocarpus (Fig. 7F-H) differs from both
Delarbrea (Fig. 7A-D) and Pseudosciadium
(Fig. 7E) by the large size of these pits. The fine
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structure of ray and axial parenchyma cell walls
has been very useful as a diagnostic character at
the generic and infrageneric level for gymno-
sperms (CHAVCHAVADZE 1979), but has been
used for this purpose only rarely in angiosperms
(e.g.. FUsll ecal. 1994). It would be inreresting to
assess the diagnostic value of these characters
within a range of flowering plants, and such a
study would be facilitared by the fact thar these
features are easily observed by SEM.

While the wood anatomy of the Myodocarpus
species examined is rather uniform, wo groups
can tentatively be distinguished based on the
shape of their intervessel and vesscl-ray pits.
Group 1, which includes M. pinnarus and
M. fraxinifolius, has only oval and rounded
vessel-ray and intervessel pits. Group 2, compri-
sing M. simplicifolius, M. elegans, and M. sp.
nov., ined. (Lowry 3772), has scalariform as well
as oval and rounded vessel-ray pits, and its inter-
vessel pits are occasionally also scalariform. The
delimitation of these two groups is consistent
with a fundamental difference in leaf morpholo-
gy: the two members of Group 1 have pinnarely
compound leaves, while the Group 2 species
(and indeed all other speeies oFA@'oz{amrpm)
have exclusively simple leaves.

The qualitative wood structusal features of the
species of Delarbrea and Pseudnsciadinm exam-
ined are also uniform, including the shape of the
intervessel and vessel-ray pits. Based on the limi-
ted sample studied here, two species groups can,
however, be tentatively distinguished within this
alliance: D. harmsii, D. michicana, and P balan-
sae, with rays up to 3 cells wide; and D. montana
subsp. arboréa and D. paradosa subsp. paradoxa,
with rays up to 3-6 cells wide. The inter-ray pits
of D. paradoxa and D. harmsii ate slightly larger
than in D. montana subsp. arborea and
Pendosciadim balansae, but this is considered 2
less reliable basis for discriminating species
groups. It would be useful to examine these fes-
tures in a larger set of samples of these taxa.

The presence of vasicentric tracheids was
recently considered by the first author (QsKOLSKI
1994, 1996) as a generic character of Delarbrea,
based on the study of a single sample of
Delarbrea paradoxa subsp. paradoxa. While a
second sample of this taxon also possesses vasi-
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centric tracheids, all other species of Delarbrea
examined to dare lack this feature. Moreover,
although OskoLsk1 (1994, 1996) made no dis-
tinction between vascular and vasicenttic tra-
cheids in D. paradexa subsp. paradoxa, they
should be referred to the second type because of
the absence of thc growth rings in this taxon,
whereas vascular tracheids are always associated
with latewood vessel clusters in species that exhi-
bit growth rings (LA.W.A. Commirtee, 1989).

CARLQUIST (1985, 1988) considers vasicentric
tracheids as an adaptation to ensure adequate
water conduction in conditions of extreme water
stress. This idea suggests a hyporhesis to explain
the adaptive importance of the vasicentric tra-
cheids in D. paradoxa subsp. paradexa, which is
most common and wide-tanging member of the
genus, and indeed of any Araliaceae in the
Malesian region (LOWRY 19862, 1986b, 1989),
with at least some populations occurring in areas
that periodically undergo dry condivions. [t
would be interesting to analyze a larger sample of
D. paradoxa subsp, paracdoxa, and also to deter-
mine whether vasicentric tracheids occur in
D. paradoxa subsp, depauperata, whose distribu-
tion is restricted to northeastern New Caledonia,
the driest part of the island.
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